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ABSTRACT 
 
 
 
 
 Series of glasses based on (70-x)TeO2 – 30ZnO – 0.5Er2O3 – xAu, where 
0.0≤ x ≤ 0.5 mol % were prepared using melt-quenching technique. The nature of the 
glass was confirmed using X-ray diffraction and the size of Au NPs (GNPs) was 
estimated by using transmission electron microscope image. It was found that the 
glass was amorphous in nature with an average diameter size of GNPs of about       
2.6 ± 1.6 nm. The thermal stability of the glass was determined by means of 
differential thermal analysis (DTA). From the DTA curve, the glass transition 
temperature (Tg), crystallization temperature (Tc) and melting temperature (Tm) was 
identified and thermal stability was calculated. The structural characteristic was 
investigated using Fourier transform infra red spectroscopy in the range of 400 cm
-1 
to 3500 cm
-1
. The spectra of the glass shows two  absorption peaks around 646 cm
-1 
and 748 cm
-1 
corresponding to the TeO4 and TeO3 structural units, respectively. The 
absorption properties of these samples were obtained by using UV-Visible 
spectrometer which showed six absorption peaks. The values of optical band gap 
(Eopt) and Urbach energy (Eu) were calculated from the absorption peak and were 
found to be in the range of 2.57 - 2.64 eV and increased as the concentration of 
GNPs was increased, while (Eu) was found in the range 0.39 - 0.41 eV. The emission 
characteristic of this glass was characterized using photoluminescence spectroscopy. 
It was observed that there were two distinctive emissions centered at 650 nm and 845 
nm which are assigned to 
4
F9/2 - 
4
I15/2  and 
4
I13/2 - 
4
I15/2 transition, respectively under 
488 nm excitation wavelength. It was observed that sample of 0.3 mol % GNPs 
exhibits the highest enhancement due to energy transfer from GNPs to Er
3+ 
ion.   
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ABSTRAK 
 
 
 
 
 Beberapa siri kaca berdasarkan (70-x)TeO2 – 30ZnO – 0.5Er2O3 – xAu,  
dengan 0.0 ≤ x ≤ 0.5 mol % telah berjaya disediakan dengan menggunakan teknik 
pelindapan leburan. Sifat kaca telah disahkan dengan menggunakan analisis 
pembelauan sinar-X dan saiz zarah emas, Au dianggarkan menggunakan imej 
mikroskop imbasan elektron. Hasil menunjukkan bahawa kaca adalah bersifat 
amorfos dengan purata diameter saiz zarah emas adalah 2.6 ± 1.6 nm. Kestabilan 
terma kaca telah ditentukan dengan menggunakan analisis  pembezaan terma (DTA). 
Melalui analisis lengkuk pembezaan terma ini parameter seperti suhu transisi kaca 
(Tg), suhu penghabluran kaca (Tc), suhu lebur (Tm) telah dikenalpasti dan kestabilan 
terma juga telah dihitung. Ciri struktur kaca pula dikaji menggunakan spektroskopi 
infra merah tansformasi Fourier dalam julat 400 cm
-1 
hingga 3500 cm
-1
.  Spektrum 
kaca ini menunjukkan dua puncak sekitar 646  cm
-1
 dan 748 cm
-1  
yang masing-
masing mewakili unit struktur TeO4 dan TeO3. Sifat penyerapan kaca pula diperoleh 
dengan menggunakan spekroskopi UV-Vis yang memberikan enam puncak serapan. 
Nilai bagi jurang tenaga optik (Eopt) dan tenaga Urbach (Eu) telah dihitung daripada 
puncak serapan dan didapati berada dalam julat  2.57 - 2.64 eV dan meningkat 
dengan pertambahan kepekatan zarah nano emas manakala nilai Eu berada dalam 
julat 0.39 - 0.41 eV. Ciri pancaran kaca ini pula dianalisis menggunakan 
spektroskopi fotoluminesen. Terdapat dua puncak pancaran yang ketara masing-
masing pada 645 nm dan 845 nm, yang merujuk kepada transisi 
4
F9/2  - 
4
I15/2  dan   
4
I13/2 - 
4
I15/2, di bawah pengujaan panjang gelombang 488 nm. Sampel yang 
mengandungi zarah nano emas sebanyak 0.3 mol % mempunyai keamatan pancaran 
tertinggi disebabkan perpindahan tenaga dari GNPs ke ion Er
3+
.  
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